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Description 

I. Field of the Invention 

The present invention relates to an innprovement of s 
a rotary-type tabletting machine with lubricant spraying 
means wherein drug tablets are continuously produced. 
More particularly it relates to a rotary-type tabletting 
machine with an automatic spray for spraying lubricant 
uniformly on an upper punch, a lower punch, and a die 10 
when pharmaceutical material Is compressed and tab- 
letted as drug tablets so as to heighten the quality of the 
tablets. 



H. Prior Art 



IS 



Conventionally, such kind of tabletting machine has 
been proposed in JP-P-41-1 1273 and JP-A-56-14098. 

According to the tabletting machine in JP-P-41- 
11273, material to be compressed and tabletted m is 20 
filled in a die 2e of a turn table 1e as shown in Fig.7(b) 
and the material m is compressed and tabletted as drug 
tablets by means of an upper punch 3e and a lower 
punch 4e as shown In Fig.7(c). 

Lubricant K is sprayed from a nozzle 60 for spraying 25 
lubricant against the lower punch surface 31 of the 
upper punch 3e and against an upper punch surface 41 
of the lower punch 4e as shown in Fig. 7(a) before the 
material Is filled in the die. 

According to the tabletting machine in JP-A-56- 30 
14098, lubricant K in a feeder for fine powdered lubri- 
cant 50 provided above a punch 2e is fed to a lubricant 
supplier 51 . The lubricant K is fed inside of the die 2e as 
shown in Fig. 8(a) and placed on an upper punch sur- 
face 41 of a lower punch 4e as shown in Fig.8(b). Then, 35 
compressed air is injected from a nozzle 61 provided in 
a spraying chamber 52 into the lower punch 4e. The 
lubricant K on the lower punch 4e is blown away 
upwardly to be diffused and the diffused lubricant 
adheres to the inside surface 21 of the die 2e and the 40 
lower punch surface 31 of the upper punch 3e. 

Such a tabletting machine of outer lubricant spray 
type doesn't need to mix the lubricant with the material 
m. Further, the problem such that the material m 
adheres to the upper punch 3e, the lower punch 4e or 45 
other parts can be prevented. Therefore, the quality of 
the tablets can be improved. 

However, in the conventional tabletting machine 
(Fig.7), the lubricant K is injected in vertical direction 
from tiie nozzle 60 provided above the die 2e. Accord- so 
ing to such a mechanism, tiie lubricant K can1 be 
sprayed uniformly against the inside surface 21 of the 
die 2e positioned in the same direction as the injecting 
direction of the lubricant K. 

The attached lubricant is dense in tiie center of the ss 
surface to which the lubricant K is sprayed, on the otiier 
hand, the attached lubricant of the outer surface thereof 
is less dense. Therefor . ft is difficult to s pra y tiie lubri- 
cant K uniformly to the lower punch surface 31 f the 



upper punch 3e and the upper punch surface 41 of the 
lower punch 4e. 

On the other harxi, according to the tabletting 
machine of Fig.8, the lubricant K provided on tiie lower 
punch 4e positioned in the die 2e is diffused in the 
spraying chamber 52 by means of compressed air. The 
lubricant K can be efficientiy diffused against the inside 
surface 21 of the die 2e. 

However, it is difficult to diffuse the lubricant K 
deposited on the lower punch 4e in the spraying cham- 
ber 52 uniformly only by blowing air from the nozzle 61 . 
Especially, it is more difficult to diffuse the lubricant K on 
the lower punch 4e against the lower punch surface 31 
of the upper punch 3e which is positioned above the 
turn table 1e at the same rate as the lubricant K is 
sprayed against the lower punch 4e. 

Therefore, the material m sticks on parts of the tab- 
letting machine because of non -uniform spraying of the 
lubricant and tiiat causes bad quality of the tablets. In 
this respect, the conventional tabletting machine has 
much room for improvement. 

SUMMARY OF THE INIVENTIONl 

The present invention is proposed to solve the 
above-mentioned problems. The object of the present 
invention is to spray lubricant uniformly on an upper 
punch, a lower punch, and a hole comprising a die when 
pharmaceutical material is compressed and tabletted 
as drug tablets by a rotary-type tabletting machine and 
to heighten the quality of the tablets. 

The present invention is an improvement of a 
rotary-type tabletting machine with lubricant spraying 
means wherein a turn table has plural penetrating holes 
comprising dies provided at fixed intervals in ring-like 
configuration, each hole provided with a pair of punches 
above and under the hole, each pair of punches are 
rotated together with the turn table and execute piston 
operation so that tablets are continuously produced by 
compressing pharmaceutical material filled in the die. 

A spraying chamber witfi an upper open end for 
inserting an upper punch and enclosing the die when 
the turn table moves to a rotation position which is after 
a rotation position where a compressed tablet is dis- 
charged and before a rotation position where pharma- 
ceutical material is filled in the die. A spray for spraying 
lubricant in the spraying chani)sr and pulsating air gen- 
erating means for diffusing the lubricant sprayed in the 
spraying chamber are provided for the spraying cham- 
ber. 

According to a further improved rotary-type tablet- 
ting machine with lubricant spraying means of the 
present invention, pulsating air generating means sup- 
plies negative pulsating air to tiie spraying chamber so 
as to suc^ and discharge extra lubricant sprayed from 
the spray into the pulsating air generating means by 
means of negative pulsating air. According to another 
im proved rotar y-ty pe tattletting machine with lub ricant 
spraying means, pulsating air generating means sup- 
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plies positive pulsating air to the spraying chamber pro- 
vided with a suck pipe connected with a blower so as to 
suck and discharge extra lubricant sprayed from the 
spray through the suck pipe. 

Now working of the present invention will be 5 
described hereinafter. 

According to the present invention, a lubricant 
spraying or diffusing chamber (enclosure) is provided in 
one of the rotatable positions such as one which a turn 
table takes from the time for discharging a compressed 10 
tablet from the die until the time for having filled the die 
with the next batch of drug material, the lubricant diffus- 
ing chamber is designed to insert the upper punch 
thereinto from the upper portion of the chamber having 
the upper end thereof opened for enclosing the whole of is 
the die, and a lubricant spraying means for spraying a 
lubricant in the diffusing chamber and a pulsating air 
generating means for diffusing the lubricant sprayed in 
the diffusing chamber additionally connected to tfie 
chamber. 20 

Incidentally, in the case of the rotary-type tabletting 
machine of tfie kind described, the rotatable positions 
having the aforesaid lubricant diffusion chamber 
therein, because the positions are taken after the upper 
punch has been lifted up and has discharged the tablet ss 
by lifting the tablet by use of tiie lower punch, the upper 
punch is positioned above tiie die and tiie lower punch 
is positioned above the interior of the die. 

Accadingly, when the turn table in the rotated posi- 
tion described above and if the spraying chamber is set 30 
so as for the upper punch to be Inserted into the lubri- 
cant diffusion chamber from the upper end opening, the 
diffusion chamber encloses the upper punch and die as 
shown in Figs. 1 and 5, and the other lower punch stays 
in the die, so that the lubricant sprayed inside the diffu- 35 
sion chamber is not leaked outside of the upper and 
inner punch and over the whole of the die scheduled to 
be filled with the drug material. 

According to the tabletting machine of claim 2 
wherein negative pulsating air is supplied in the spray- 40 
ing chamber, the negative pulsating air can draw lubri- 
cant efficiently from the spraying means and diffuse the 
lubricant in the spraying chamber so as to enhance 
attachment of the lubricant on the lower punch and the 
die wall. Further, the pulsating air also sucks and dis- 45 
charges extra lubricant into the pulsating air generation 
means. (See Fig.1) 

According to the tabletting machine of claim 3 
wherein positive pulsating air is supplied in the spraying 
chamber, the positive pulsating air can also draw lubri- so 
cant effidentiy from the spraying chamber and diffuse 
the lubricant in the spraying chamber so as to enhance 
attachment of the lubricant on the lower punch and the 
die wall. (See Fig.5) 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig J Js_a„partia!ly enlarg ed sectional view of one 

embodiment of the tabletting machine of the present 



invention. 

Rg.2 is a diagrammatic front section of the enrbod- 
iment of the tabletting machine of the present invention. 

Rg.a is a diagrammatic partial plan view of one 
embodiment of the tabletting machine of the present 
invention. 

Rgs.4 (a) and (b) show negative pulsating air. 

Fig.5 shows a partially enlarged sectional view of 
otiier embodiment of the tabletting machine of tiie 
present invention, 

Rgs.6 (a) and (b) show positive pulsating air. 

Rgs.7 (a) - (c) are partial sections showing one 
embodiment of a conventional tabletting machine of 
outer spray type. 

Rgs.8 (a) - (c) are partial sections showing other 
embodiment of a conventional tabletting machine of 
outer spray type. 

DETAILED D ESCRIPTION OF THE PREFFRRFf^ 
EMBODIMENT 

Now one embodiment of the present invention will 
be described refemng to the attached drawings. 

Rgs. 1 • 3 show one embodiment of the tabletting 
machine A according to the present invention. Fig. 1 is a 
partial enlarged sectional view, Fig.2 is a diagrammatic 
front sectional view, and Fig.3 is a plan sectional view. 

Plural through holes comprising dies 2 are provided 
for a turn table 1 at a fixed pitch in ring-like configura- 
tion. The turn table 1 is like a disk and can be rotated 
horizontally. An upper punch 3 and a lower punch 4 are 
provided for each die 2, the punches 3 and 4 opposing 
each other as shown in Figs. 2 and 3. 

The upper punches 3 and the lower punches 4 are 
designed to execute piston operation by means of cam 
mechanism comprised of lower punch head cams 40 
and cam grooves 41 and rotate with the turn table 1. 
Pharmaceutical material m filled in the dies 2 at a rota- 
tion position where material m is fed is compressed by 
the upper punch 3 and tiie lower punch, tabletted as a 
drug tablet J, and discharged at a discharge position. By 
repeating such operations, tablets are continuously pro- 
duced. 

When the die 2 reaches a rotation position a. tiie 
pharmaceutical material m is filled in the die 2 from a 
material supply chute 5 and a feed chute 6. While tfie 
motor 2 moves from a rotation position b to a rotation 
position £ the material m is compressed by means of 
the upper punch 3 and the lower punch 4 and com- 
pressed into a tablet J. (The positions b and £ are con- 
tinued each other.) 

When the lower punch 4 is raised at a rotation posi- 
tion i the tablet J is also raised upward. Then tiie tablet 
J touches a scraper 7 fixed at a certain position and is 
discharged into a discharge chute 8 provided at the skje 
of the turn table 1. 

The numerals 9a and 9b in Fig.2 show rolls for con- 
J^oI'iOQJBtt'iking pr^sure^f^ p unches on the material 
m and 9c and 9d show rolls for controlling pre-striWng 
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pressure. The height of the upper punch 3 arxl the lower 
punch 4 which touch to the rolls 9a • 9d can be accu- 
rately adjusted by controlling the height of the rolls 9a ■ 
9d, thereby the size accuracy of the tablet J being 
heightened. 

A cylindrical enclosure 14 of which upper end 10a 
is open is provided at a rotation position £ which Is after 
the position d where the tablet J is discharged and 
which is before the position a where the pharmaceutical 
material m is filled in the die 2. The enclosure 14 form- 
ing a spraying chamber 10 is provided with a lubricant 
spray 1 1 and a pulsating air generator 12. 

The cylindrical enclosure 14 comprising a spraying 
chamber 10 is provided so as to enclose an upper cir- 
cumference 20 of the die 2 and the lower end 3a of the 
punch 3 provided above the die 2. At the position where 
the spraying chamber 10 is provided, the lower punch 4 
is designed to be descended as lower as possible in the 
die 2. Preferably the lower punch 4 reaches its dead- 
end of vertical piston operation. 

Any spray can be applied as far as it sprays a 
desired lubricant K in the spraying chamber 10 by 
means of air pressure. The spray of cartridge type, 
pressure tank type or mini -hopper type can be used. 

Magnesium Stearate, Calcium Stearate, or Talc can 
be used as lubricant K. The kind of lubricant K can be 
selected according to the quality and so on of pharma- 
ceutical material m- 

The pulsating air generator 12 is connected witii the 
spraying chamber 10 via a conduit pipe 13. Pulsating air 
of negative pressure can be transmitted to the spraying 
chancer 10 through the conduit pipe 13. 

The pulsating air generator 12 sucks air in the 
spraying chamber 10 intermittently at fixed intervals 
through the conduit pipe 13 and produce pulsating air 
having pressure wave shape of Fig.4(a). A pulsating air 
generator which repeats suction of air in the spraying 
chamber 10 and stop of the suction by means of a 
blower is applied as the pulsating air generator 12. 

Pulsating air with pressure wave shape of Fig.4(b) 
wherein pressure changes while negative pressure Is 
kept may be produced. 

The operation of the tabletting machine A con- 
structed as mentioned above wilt be explained hereinaf- 
ter. 

The plural dies 2... move one after another accord- 
ing to the rotation of the turn tebie 1. When the die 2 
reaches the position ^ shown in Fig.2, where the spray- 
ing chamber 1 0 is provided, the lubricant 1< is sprayed in 
the spraying chamber 10 by feeding compressed air to 
the lubricant spray 1 1 . At this time, pulsating air with 
negative pressure produced in the pulsating air genera- 
tor 12 is fed into the spraying chamber 10. The pulsating 
air may be always fed in the spraying chamber 10. 

When the pulsating air is fed in the spraying cham- 
ber 10, air vibration is caused all over the chamber 10. 

The particle of tiie lubricant K sprayed in the spray- 
Ing chamber 10 i s forced to b diffused in th chamber 
1 0 by the air vibration. 



As the result, the lubricant K is sprayed uniformly so 
as to adhere on the striking surface (upper punch sur- 
face 4A) of the lower punch 4. the inner die wall 2A of 
the die 2 and the striking surface (lower punch surface 

5 3A) of the upper punch 3. 

The extra lubricant K in tiie spraying chanrtber 10 is 
sucked into the pulsating air generator 12 through the 
conduit pipe 13 and discharged out of the chamber 10. 
Therefore, it can be prevented that large amount of 

10 lubricant K deposits on the surface of the turn table 1 
unnecessarily and suitable amount of the lubricant K 
can be sprayed on the upper surface 4A of the lower 
punch 4 and so on. 

If the lubricant K is sprayed uniformly on the suita- 

15 ble places of the upper punch 3. lower punch 4 and the 
die 2, as mentioned above, the material m is prevented 
from strongly adhering to such parts and tablet of high 
quality can be tabletted when tiie material m is filled in 
tiie die 2 and contpressed by the upper punch 3 and the 

20 lower punch 4. 

The above-mentioned embodiment is constructed 
such that pulsating air of negative pressure, shown in 
Figs. 4<a) and (b), is fed in the spraying chamber 10. 
However, the present invention Isnl limited to such con- 

25 struction. 

Rg.5 shows partially enlarged section of other 
embodiment Aa of the tabletting machine according to 
the present invention. 

According to the tabletting machine ^ a pulsating 

30 air generator 12A is connected to a spraying chamber 
10 via a conduit pipe 13A. The tabletting machine Aa is 
also constructed such that a lubricant spray 1 1 is pro- 
vided for the conduit 13A so that lubricant K is sprayed 
in the chamber 10 through the conduit 13A. 

35 A blower 15 to discharge air in the spraying cham- 
ber 10 is connected with the chamber 10 via a pipe 16. 

According to the tabletting machine Ag. pulsating 
air of positive pressure, of which pressure wave shape 
Is shown in Figs. 6(a) or (b), is generated by operating 

40 the pulsating air generator 1 2A. The lubricant K sprayed 
into tiie conduit pipe 13A from the lubricant spray 1 1 is 
supplied into the spraying chamber 10 togetiier with the 
pulsating air The lubricant K is forcedly diffused all over 
the spraying chamber 10 by means of air vibration sup- 

45 plied therein. Extra lubricant K is discharged out of the 
chamber 10 by the blower 15. 

Therefo-re. suitable a,nfv>Mr!t of the lubricant K can be 
uniformly sprayed on an upper punch surface 4A of a 
lower punch 4, and an inner die wall 2A of a die 2 and a 

50 lower punch surface 3A of an upper punch 3, like the 
embodiment of Fig. 1. 

According to the present invention, either pulsating 
air of positive pressure or that of negative pressure can 
be fed in the spraying chamber 1 0. as mentioned above. 

55 Pulsating air with low frequency such as lOHz is 
preferable, but the frequency isn't limited in the pr s nt 
invention. 

Also i n the presen t invention, mat rial quality and 

kind of material m areni limited. The present invention 
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can be utilized for taWetting or producing many kinds of 
tablets such as powdered or granular medicine, food- 
stuff, metal and so on. 

According to the present invention, lubricant 
sprayed in the spraying chamber can be forcedly dif- s 
fused all over the spraying chamber by air vibration 
caused by pulsating air. It can be understood that lubri- 
cant can be uniformly sprayed on desired places such 
as an upper punch, a lower punch and an inner die wall 
of a die and the quality of tablets can be heightened, 10 
conrparlng to the conventional means wherein lubricant 
is only sprayed or lubricant placed on a lower punch is 
blown by air. 



Claims 



3. 



A rotary-type tabletting n^chine with lubricant 
spraying means as set forth in claim 1 , wherein said 
pulsating air generating means (12) supplies posi- 
tive pulsating air to said spraying chamber (10) and 
said spraying chancer (10) is provided with a suck 
"pipe conn ctecl"witfrarblower ( 15), so as tcTsuck" 
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1. A rotary-type tabletting machine with lubricant 
spraying means, wherein a turn table (1) has plural 
penetrated holes comprising dies (2) provided at 
fixed intervals in ring-like arrangement each hole Is zo 
provided with a pair of punches (3, 4) above and 
under the hole, each pair of punches (3. 4) are 
rotated together with the turn table (1) and execute 
piston operation so that tablets (J) are continuously 
produced by conpressing pharmaceutical material 25 
(m) filled in the die (2), the rotary-type tabletting 
machine comprising; 

a spraying chamber (10) with an upper open 
end (1 Oa) for inserting an upper punch (3) and 30 
enclosing said die (2) when said turn table (1) 
moves to a rotation position (e) which is after a 
rotation position where a compressed tablet (J) 
is discharged and before a rotation position (a) 
where pharmaceutical material (nfl is filled in 35 
said die (2); 

a spray (11) connected with said spraying 
chamber (10) for spraying lubricant (K) in said 
spraying chamber (10); and 
pulsating air generating means (12) connected 40 
with said spraying chamber (10) for diffusing 
the lubricant (K) sprayed in said spraying 
chamber (10). 

2. A rotary-type tabletting machine with lubricant 45 
spraying means as set forth in claim 1 , wherein said 
pulsating air generating means (12A) supplies neg- 
ative pulsating air to said spraying chamber (10) so 

as to suck and discharge extra lubricant sprayed 
from said spray (11) into said pulsating air generat- so 
ing means (12A) by means of negative pulsating 
air. 
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and discharge extra lubricant sprayed from said 
spray (1 1) through a suck pipe (13). 

Patentanspruche 

1. Tablettiermaschtne vom Umlauftyp mit einer 
Schmiermittel-Spruheinrichtung, wobei eine Dreh- 
scheibe (1) eine Vielzahl von DurchgangslOchern 
hat, die Werkzeuge (2) aufweisen. die in festgeleg- 
ten Abstanden in einer ringartigen Anordnung vor- 
gesehen sind, wobei jedes Loch mit einem Paar 
von Stempeln (3, 4) Qber und unter dem Loch ver- 
sehen ist, jedes Paar von Stempeln (3, 4) gemein- 
sam mit der Drehscheibe (1) gedreht wird und 
einen Kolbenbetrieb ausfOhrt, so daB Tabletten (J) 
kontinuierlich erzeugt werden, indem in das Werk- 
zeug (2) gefulttes pharmazeutisches Material (ni) 
verdichtet wird, wobei die Tablettiermaschine vom 
Umlauftyp folgendes aufweist: 

eine Spruhkammer (10) mit einem oberen offe- 
nen Ende (10a) zum EinfOhren eines oberen 
Stempels (3) und UmschlieGen des Werkzeugs 
(2), wenn sich die Drehscheibe (1) in eine 
Drehposftion (e) bewegt, die sich nach einer 
Drehposition. an der eine verdichtete TaWette 
(sD abgegeben wird, und vor einer Drehposition 
(a) belindet, wo pharmazeutisches Material 
(jTT) in das Werkzeug (2) gefOIlt wird; 
eine SpruhdOse (1 1), die mit der Spruhkammer 
(10) verlxinden ist, um Schmiermittel QQ in die 
SprOhkammer (10) zu sprOhen; und 
eine Einrichtung (12) zum Erzeugen pulsieren- 
der Luft, die mit der Spruhkammer (10) verbun- 
den ist. um das in die SprOhkammer (10) 
gesprOhte Schmiermittel (K) zu verteilen. 

2. Tablettiermaschine vom Umlauftyp mit einer 
Schmiermittel-SprOheinrichtung nach Anspruch 1, 
wobei die Einrichtung (12A) zum Erzeugen pulsie- 
render Luft der Spruhkammer (10) negative pulsie- 
rende Luft zufOhrt, um Qberschussiges 
Schmiermittel. das aus der SprOhdOse (11) ver- 
sprOht worden ist, mit Hilfe von negativer pulsieren- 
der Luft in die Einrichtung (12 A) zum Erzeugen von 
pulsierender Luft anzusaugen und abzugeben. 

3. Tablettiermaschine vom Umlauftyp mit einer 
Schmiermittel-SprOheinrichtung nach Anspruch 1 . 
wobei die Einrichtung (12) zum Erzeugen pulsie- 
render Luft der Spruhkammer (10) positive pulsie- 
rende Luft zufOhrt und die SprOhkammer (10) mit 
einem Saugrohr versehen ist. das mit einem 
Gebldse (15) verbunden ist. um uberschusstges 
Schmiermittel. das aus der Spruhduse (11) ver- 
sprQht worden ist. durch ein Saugrohr (13) anzu- 
saugen und abzugeben. 
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Revendications 

1. Une machine de fabrication de pastilles k table 
tournante avec dispositif de pulverisation de lubri- 
f iant, dans laquelle une table tournante (1) pr6sente s 
de multiples trous d6bouchants comprenant des 
matrices (2) disposes k intervalle r6gu!ier de 
mani^re drculaire. chaque trou est 6quip6 d*une 
paire de poin?ons (3, 4) au-dessus et au-dessous 
du trou. chaque paire de poingons (3, 4) tourne io 
avec la table tournante (1) et execute un mouve- 
ment de piston de telle mani^re que des pastilles 
(J) soient produites en continu en comprimant de la 
mati^re pharmaceutique (m) Introduite dans la 
matrice (2), la machine de fabrication de pastilles k is 
table tournante comprenant : 

une chambre de pulverisation (10) avec une 
extremity sup^rieure ouverte (10a) pour insu- 
rer un poingon sup^rieur (3) et enfermer ladite 20 
matrice (2) lorsque ladite table tournante (1) se 
d^place dans une position de rotation (e) qui 
est situ^e apr^s une position de rotation ou une 
pastille comprimee (J) est decharg^e et avant 
une position de rotation (a) oli la mati^re phar- 25 
maceutique (m) est introduite dans ladite 
matrice (2) ; 

un pulv^risateur (11) raccord6 k ladite cham- 
bre de pulverisation (10) pour pulveriser le 
lubriflant (K) dans ladite chambre de pulverise- 30 
tion (10); 
et 

un disposttif de generation d'air pulse (12) rac- 
corde k ladite chambre de pulverisation (10) 
pour diffuser le lubrifiant (K) pulverise dans ss 
ladite chambre de pulverisation (10). 

2. Une machine de fabrication de pastilles k table 
tournante avec dispositif de pulverisation de lubri- 
fiant comma mise en avant dans la revendication 1 , 40 
dans laquelle ledit dispositif de generation d'air 
pulse (12A) fournit de I'air pulse negatif k ladite 
chambre de pulverisation (10) afin d*aspirer et de 
decharger I'excedent de lubriflant pulverise par ledit 
pulv6rlsateur (11) dans ledit dispositif de g6nera- 45 
tion d'air pulse (12A) au moyen d'air pulse negatif. 

3. Une machine de fabrication de pastilles k table 
tournante avec dispositif de pulverisation de lubri- 
fiant comma mise en avant dans la revendication 1 , so 
dans laquelle ledit dispositif de generation d'air 
pulse (12) fournit de l air pulse positif k ladite cham- 
bre de pulverisation (10) et ladite chambre de pul- 
verisation (10) est equlpee d'un tube d'asplration 
raccorde k un ventiiateur (15), afin d'aspirer et de ss 
decharger I'excedent de lubriflant pulverise par ledit 
pulverisateur (11)6 travers le tube d'aspiration (13). 
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